Finite element analysis model to simulate the behavior of luting cements during setting.
Besides the fixation of the restoration, an important function of dental luting cements is to seal the gap between tooth and restoration. However, as a result of adhesion, curing contraction is hindered, creating stresses. To maintain the seal these stresses neither exceed the bond nor the cohesive strength of the cement. The aim of this study was to evaluate a rather simple model, which mimics the setting behavior of luting cements based on the division of the setting process into a liquid, visco-elastic and elastic phase, for its suitability to predict in Finite Element Analysis (FEA) the magnitude of the setting stresses occurring clinically. Commercial luting cement, RelyX ARC, was used in this study. In a dynamic test set-up the stresses, the elastic strain, and the shrinkage were determined. Two layers with different thicknesses and different ratios between bonded and free surface (C-factor) were examined. The parameters were used in three-dimensional FEA models. The experimental contraction stresses were compared with the results of the FEA. In cement layers with uniform layer thickness, it is possible to predict the contraction stresses with the found parameters. The smallest plastic deformations and contraction stresses were found in the thinnest layer. The studied model was reliable in predicting the experimental stresses. The results of this study may be used for the prediction using FEA of the actual stresses occurring in dental restorations.